Abstract-The analgesic mechanism of morphine on the spinal nociceptive trans mission was compared in rabbits with the intact and cold-blocked states of the spinal cord. The degree of the suppressive effect of morphine (2 mg/kg) on the bradykinin-induced activity was significantly greater in the intact than in the cold blocked states.
It is generally accepted that morphine interacts with opiate receptors which are distributed in the brain and spinal cord and exerts its suppressive effects on the lamina V type cells of the spinal dorsal horn . There are two different suppressive mechanisms that act on this neuron. One is the indirect suppressive effect by activation of a descend ing inhibitory system originating in the brain stem. This mechanism was clarified by experiments in which morphine was micro injected into the cerebral ventricles or certain brain stem areas such as the periaqueductal grey (PAG), nucleus raphe magnus (NRM), nucleus reticularis paragigantocellularis (NRPG) and nucleus reticularis gigantocel lularis (NRGC) (1) , and the electrical stimulation of such a site (2) . Other sup porting evidence includes the finding that the suppressive effect of systemically admin istered morphine is reduced by spinal transection (3) (4) (5) and by lesions of the dorsolateral funiculus (6) . The other sup pressive mechanism is the direct effect at the spinal level which has been demon strated by systemically administerd mor phine in spinal animals (7), by iontophoresis in the spinal cord (8, 9) by intrathecal administration (10) and by spinally adminis tered morphine (11) . Clinically, many reports have shown that intrathecal and epidural morphine produce intensive, prolonged and segmental analgesic action. lated with 100%02. Lidocaine was applied to all wound edges through the experiments. As a noxious stimulus, the injection of bradykinin through the canula of the femoral artery was applied. Bradykinin was dissolved in saline (10 rig/ml), and 0.1 ml of the solution was rapidly injected at intervals of no less than 10 min. The dorsal horn neurons responding to the bradykinin injection were chosen for this study. Extracellular recordings from lamina V type cells of the spinal dorsal horn were obtained using tungsten microelectrodes. The number of single unit spikes of each neuron was counted for 60 sec. before and after each bradykinin injection, the former is referred to as the spontaneous activity reading. The bradykinin-induced activity was determined by subtracting the spontaneous activity reading from the numbers of unit discharges after bradykinin injection. Follow ing 2 to 3 recordings of the control values in the spontaneous and bradykinin-induced activity, the cold block was performed, and the degree of the tonic descending inhibition was compared for each neuron in the intact spinal cord and cold blocked states. Temporary spinalization was made, with slight modification, according to the method discribed by Kawajiri and Satoh (12) . Following the control cold block study, 2 and 4 mg/kg of morphine were slowly adminis tered systemically, and the effects of morphine were examined on the spontaneous and bradykinin-induced activity. In each experiment, the level of the spontaneous activity and the magnitude of the bradykinin induced activity were determined in the presence and absence of the tonic descending inhibition both before and after morphine administration.
Student's paired and unpared t tests were used for statistical analysis. The changes induced by morphine were expressed by percent changes of controls because the level of the spontaneous activity and magnitude of the bradykinin-induced activity differed markedly before and during the cold block. Percent changes were calculated and the data were compared in the presence and absence of the tonic descending inhibition both before and after morphine adminis tration. The difference was considered sig nificant at P<0.05.
The results were ex pressed as the mean+S.E.
The effects of 2 and 4 mg/kg of morphine on the activity of an identical lamina V type cell of the spinal dorsal horn are shown in Fig. 1 
